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DETAILED ACTION 
Status of the Claims 

Claims 5, 7-9, 14, 18, 21-22 and 25-35 are pending wlierein claims 5 and 7-9 are 
amended, claims 31-35 are new, and claims 1-4, 6, 10-13, 15-17, 19-20 and 23-24 are 
canceled. 

Status of Previous Rejections 

The previous rejection of claims 5, 7-8, 21, 25 and 27-29 under 35 U.S.C. 103(a) 
as being unpatentable over Mulder (US 5,066,323) is withdrawn in view of the 
Applicant's amendments to claims 5 and 7-8. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 9, 22, 26 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mulder (US 5,066,323) in view of the ASM Handbook Volume 2 
(page 55, cols. 2-3). 

In regards to claim 9, Mulder ('323) discloses aluminum alloys having 
compositions relative to that of the instant invention as shown in the table on the 
following page (col. 2, lines 17-27 and col. 2, lines 34 - 48). 



Application/Control Number: 10/593,338 
Art Unit: 1793 



Page 3 



Element 


From Instant Claims 


Mulder ('323) 


Overlap 




(mass percent) 


(mass percent) 




Si 


13-25 


11 -30 (16-26) 


13-25 (16-25) 


Cu 


2-8 


0-6 


2-6 


Fe 


0.5-3 


0-3 


0.5-3 


Mn 


1-3 


0-1 


1 


P 


0.001 -0.02 


0.002 - 0.05 


0.002 - 0.02 


Ni 


0.5-6 


0-3 


0.5-3 


Cr 


0.1-1 


0-1 


0.1-1 


Al 


Balance 


Balance 


Balance 



The Examiner notes that the aluminum alloy composition disclosed by Mulder 

('323) overlaps the composition of the instant invention, which is prima facie evidence of 



obviousness. MPEP 2144.05 I. It would have been obvious to one of ordinary sl<ill in the 
art at the time the invention was made to select the claimed amounts of silicon, copper, 
iron, manganese, phosphorus, nickel and chromium for an aluminum alloy from the 
amounts disclosed by Mulder ('323) because Mulder ('323) discloses the same utility 
throughout the disclosed ranges. 

Still regarding claim 9, Mulder ('323) teaches that structural refinement is an 
important feature in aluminum alloys, but Mulder ('323) does not specify the presence of 
titanium in the alloy. 

The ASM Handbook Volume 2 teaches that the addition of 10 ppm to 100 ppm 
(0.001 to 0.01 mass percent titanium) with boron in the form of soluble TiB2 would 
provide an enhanced grain refining effect (page 55, cols. 2-3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to add 10 ppm to 100 ppm (0.001 to 0.01 mass percent 
titanium) with boron in the form of soluble TiB2 , as disclosed by the ASM Handbook 
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Volume 2, to the aluminum alloy, as disclosed by Mulder ('323), in order to provide an 
enhanced grain refining effect, as disclosed by the ASM Handbook Volume 2 (page 55, 
cols. 2-3). 

With respect to the recitation "wherein the amount of nickel is 1-6% by mass" in 
claim 22, Mulder ('323) discloses 0 to 3 mass percent nickel, which overlaps the 
instantly claimed range of 1 to 6 mass percent (col. 2, lines 17-27 and col. 2, lines 34 - 
48). 

With respect to the recitation "wherein the amount of nickel is 3-6% by mass" in 
claim 26, Mulder ('323) discloses 0 to 3 mass percent nickel, which overlaps the 
instantly claimed range of 3 to 6 mass percent (col. 2, lines 17-27 and col. 2, lines 34 - 
48). 

With respect to the recitation "said aluminum alloy has a Young's modulus of 
92 GPa or more" in claim 30, the Examiner notes that the composition disclosed by 
Mulder ('323) would be the same or substantially similar to that of the instant invention. 
Therefore, this property would be expected. MPEP 2112.01 I. 

With respect to the recitation "wherein the total amount of iron and manganese is 
3.0% by mass or greater" as in lines 6-9 of claim 9, it is well settled that there is no 
invention in the discovery of a general formula if it covers a composition described in the 
prior art. In re Cooper and Foley 1943 CD. 357, 553 O.G. 177., 57 USPQ 117, 
Sakalatwalla v. Marburg, 620 O.G. 685, 1949 CD. 77, and In re Pilling, 403 O.G. 513, 
44 F(2) 878, 1931 CD. 75. In the absence of evidence to the contrary, the selection of 
the proportions of iron and manganese would appear to require no more than routine 
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investigation by those of ordinary skill in the art. In re Austin, et al., 149 USPQ 685,688. 
It would have been obvious to one of ordinary skill in the art to select the claimed 
ranges of iron and manganese from the aluminum alloys disclosed by Mulder ('323) 
because Mulder ('323) teaches the same utility throughout the disclosed ranges. 

Claims 5, 7-9, 14, 18, 21-22 and 25-35 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lawrence et al. (US 3,325,279). 

In regards to claim 5, 7-9 and 31-35, Lawrence et al. ('279) discloses an 
aluminum-silicon alloy having about 26 to 45 mass percent, less than about 0.005 mass 
percent phosphorus and "not more than 10 percent by mass of a modifying metal 
addition selected from the group consisting of magnesium, copper, manganese, nickel, 
chromium, titanium, iron, and compatible combinations thereof (col. 1, lines 35-46 and 
col. 1, line 64 - col. 2, line 19). 

Still regarding claim 5, the Examiner notes that the sum of the claimed contents 
of copper, iron, manganese, and nickel is a range of 4.5 to 20 mass percent and 
therefore "not more than 10 percent by mass of a modifying metal addition selected 
from the group consisting of magnesium, copper, manganese, nickel, chromium, 
titanium, iron, and compatible combinations thereof as disclosed by Lawrence et al. 
('279) would overlap in scope with the instant invention (claims 1 , 6 and 7). 

The Examiner notes that the aluminum alloy composition disclosed by Lawrence 
et al. ('279) overlaps the composition of the instant invention, which is prima facie 
evidence of obviousness. MPEP 2144.05 I. It would have been obvious to one of 



Application/Control Number: 10/593,338 Page 6 

Art Unit: 1793 

ordinary sl<ill in tlie art at tlie time tine invention was made to select tlie claimed amounts 
of silicon, phosphorus, copper, manganese, nickel, chromium, titanium, and iron for an 
aluminum alloy from the amounts disclosed by Lawrence et al. ('279) because 
Lawrence et al. ('279) discloses the same utility throughout the disclosed ranges. 

With respect to the amended recitation "wherein the total amount of iron and 
manganese is 3.0% by mass or greater" as in lines 4-5 of claim 5, lines 7-8 of claim 7, 
line 5 of claim 8, and lines 6-7 of claim 9, it is well settled that there is no invention in the 
discovery of a general formula if it covers a composition described in the prior art, In re 
Cooper and Foley 1943 CD. 357, 553 O.G. 177., 57 USPQ 117, Sal<alatwalla v. 
Marburg, 620 O.G. 685, 1949 CD. 77, and In re Pilling, 403 O.G. 513, 44 F(2) 878, 
1931 CD. 75. In the absence of evidence to the contrary, the selection of the 
proportions of iron and manganese would appear to require no more than routine 
investigation by those of ordinary skill in the art. In re Austin, et a!., 149 USPQ 685, 688. 
It would have been obvious to one of ordinary skill in the art to select the claimed 
ranges of iron and manganese from the aluminum alloys disclosed by Lawrence et al. 
('279) because Lawrence et al. ('279) teaches the same utility throughout the disclosed 
ranges. 

With respect to the recitation "said aluminum alloy having a Young's modulus of 
90 GPa or more and a coefficient of linear thermal expansion of 18 x 10 V°C or less" as 
recited in lines 5-8 of claim 5, lines 8-9 of claim 7, lines 5-8 of claim 8, and lines 7-9 of 
claim 9, the Examiner notes that the composition disclosed by Lawrence et al. ('279) 
would be the same or substantially similar to that of the instant invention. Therefore, 
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tinese properties would be expected. MPEP 2112.01 I. 

With respect to the amended recitations "wherein the amount of manganese is 
1 .2-3% by mass" in lines 2-3 of claim 5, lines 2-3 of claim 7, lines 2-3 of claim 8, 
"wherein the amount of manganese is 1 .2-3% by mass and the amount of nickel is 1-6% 
by mass" in claim 18, "wherein the amount of nickel is 1-6% by mass" in claims 21-22, 
and "wherein the amount of nickel is 3-6% by mass" in claims 25-26", Lawrence et al. 
('279) discloses not more than 10 mass percent of manganese and nickel (claims 1 , 6 
and 7). 

With respect to the recitation "said aluminum alloy has a Young's modulus of 
92 GPa or more" in claims 27-30, the Examiner notes that the composition disclosed by 
Lawrence et al. ('279) would be the same or substantially similar to that of the instant 
invention. Therefore, this property would be expected. MPEP 21 12.01 I. 

Claims 5, 7, 27-28 and 34-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kami et al. (JP 03-199336). 



In regards to claim 5, Kami et al. (JP '336) discloses aluminum alloys having 
compositions relative to that of the instant invention as shown in the table below (page 
2, claim 2). 



Element 


From Instant Claims 

(mass percent) 


Kami et al. (JP '336) 

(mass percent) 


Overlap 


Si 


13-25 


13-18 


13-18 


Cu 


2-8 


1 -7 


2-7 


Fe 


0.5-3 


0-1.5 


0.5-1.5 


Mn 


1.2-3 


0.2-1.5 


1.2-1.5 


P 


0.001 -0.02 


0.001 - 0.2 


0.001 -0.02 


Ni 


1 -6 


3-7 


3-6 


Al 


Balance 


Balance 


Balance 



Application/Control Number: 10/593,338 
Art Unit: 1793 



Page 8 



The Examiner notes tliat tine aluminum alloy composition disclosed by Kami et al. 
(JP '336) overlaps the composition of the instant invention, which is prima facie 
evidence of obviousness. MPEP 2144.05 I. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to select the claimed amounts 
of silicon, copper, iron, manganese, phosphorus, and nickel for an aluminum alloy from 
the amounts disclosed by Kami et al. (JP '336) because Kami et al. (JP '336) discloses 
the same utility throughout the disclosed ranges. 

With respect to the amended recitation "wherein the total amount of iron and 
manganese is 3.0% by mass or greater" as in lines 4-5 of claim 5, it is well settled that 
there is no invention in the discovery of a general formula if it covers a composition 
described in the prior art. In re Cooper and Foley 1943 CD. 357, 553 O.G. 177., 57 
USPQ 117, Sakalatwalla v. Marburg, 620 O.G. 685, 1949 CD. 77, and In re Pilling, 403 
O.G. 513, 44 F(2) 878, 1931 CD. 75. In the absence of evidence to the contrary, the 
selection of the proportions of iron and manganese would appear to require no more 
than routine investigation by those of ordinary skill in the art. In re Austin, et al., 149 
USPQ 685, 688. It would have been obvious to one of ordinary skill in the art to select 
the claimed ranges of iron and manganese from the aluminum alloys disclosed by Kami 
et al. (JP '336) because Kami et al. (JP '336) teaches the same utility throughout the 
disclosed ranges. 

With respect to the recitation "said aluminum alloy having a Young's modulus of 
90 GPa or more and a coefficient of linear thermal expansion of 18 x 10 "^/°C or less" as 
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recited in lines 5-8 of claim 5, the Examiner notes that the composition disclosed by 
Kami et al. (JP '336) would be the same or substantially similar to that of the instant 
invention. Therefore, these properties would be expected. MPEP 21 12.01 I. 

With respect to the recitation "said aluminum alloy has a Young's modulus of 
92 GPa or more" in claim 27, the Examiner notes that the composition disclosed by 
Kami et al. (JP '336) would be the same or substantially similar to that of the instant 
invention. Therefore, this property would be expected. MPEP 21 12.01 I. 

In regards to claim 7, Kami et al. (JP '336) discloses aluminum alloys having 
compositions relative to that of the instant invention as shown in the table below (page 



2, claim 2). 



Element 


From Instant Claims 

(mass percent) 


Kami et al. (JP '336) 

(mass percent) 


Overlap 


Si 


13-25 


13-18 


13-18 


Cu 


2-8 


1 -7 


2-7 


Fe 


0.5-3 


0-1.5 


0.5-1.5 


Mn 


1.2-3 


0.2-1.5 


1.2-1.5 


P 


0.001 -0.02 


0.001 -0.2 


0.001 -0.02 


Ni 


1 -6 


3-7 


3-6 


Ti 


0.01 - 1 


0.001-0.3 


0.01 -0.3 


Al 


Balance 


Balance 


Balance 



The Examiner notes that the aluminum alloy composition disclosed by Kami et al. 



(JP '336) overlaps the composition of the instant invention, which is prima facie 
evidence of obviousness. MPEP 2144.05 I. It would have been obvious to one of 

ordinary skill in the art at the time the invention was made to select the claimed amounts 
of silicon, copper, iron, manganese, phosphorus, nickel and titanium for an aluminum 
alloy from the amounts disclosed by Kami et al. (JP '336) because Kami et al. (JP '336) 
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discloses the same utility throughout the disclosed ranges. 

With respect to the amended recitation "wherein the total amount of iron and 
manganese is 3.0% by mass or greater" as in lines 7-8 of claim 7, it is well settled that 
there is no invention in the discovery of a general formula if it covers a composition 
described in the prior art, In re Cooper and Foley 1943 CD. 357, 553 O.G. 177., 57 
USPQ 1 1 7, Sakalatwalla v. Marburg, 620 O.G. 685, 1 949 CD. 77, and In re Pilling, 403 
O.G. 513, 44 F(2) 878, 1931 CD. 75. In the absence of evidence to the contrary, the 
selection of the proportions of iron and manganese would appear to require no more 
than routine investigation by those of ordinary skill in the art. In re Austin, et al.,149 
USPQ 685, 688. It would have been obvious to one of ordinary skill in the art to select 
the claimed ranges of iron and manganese from the aluminum alloys disclosed by Kami 
et al. (JP '336) because Kami et al. (JP '336) teaches the same utility throughout the 
disclosed ranges. 

With respect to the recitation "said aluminum alloy having a Young's modulus of 
90 GPa or more and a coefficient of linear thermal expansion of 18 x 10"V°C or less" as 
recited in lines 8-9 of claim 7, the Examiner notes that the composition disclosed by 
Kami et al. (JP '336) would be the same or substantially similar to that of the instant 
invention. Therefore, these properties would be expected. MPEP 21 12.01 I. 

With respect to the recitation "wherein the amount of nickel is 3-6% by mass" in 
claim 24, Kami et al. (JP '336) discloses 3 to 7 mass percent nickel, which 
encompasses the instantly claimed range of 3 to 6 mass percent (page 2, claim 2). 

With respect to the recitation "said aluminum alloy has a Young's modulus of 
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92 GPa or more" in claim 28, the Examiner notes tliat tine composition disclosed by 
Kami at al. (JP '336) would be the same or substantially similar to that of the instant 
invention. Therefore, this property would be expected. MPEP 21 12.01 I. 

With respect to the recitation "wherein the total amount of iron and manganese is 
3.7% by mass or greater" in claims 34-35, it is well settled that there is no invention in 
the discovery of a general formula If It covers a composition described in the prior art, In 
re Cooper and Foley 1943 CD. 357, 553 O.G. 177., 57 USPQ 117, Sakalatwalla v. 
Marburg, 620 O.G. 685, 1949 CD. 77, and In re Pilling, 403 O.G. 513, 44 F(2) 878, 
1931 CD. 75. In the absence of evidence to the contrary, the selection of the 
proportions of iron and manganese would appear to require no more than routine 
investigation by those of ordinary skill in the art. In re Austin, et al., 149 USPQ 685,688. 
It would have been obvious to one of ordinary skill in the art to select the claimed 
ranges of iron and manganese from the aluminum alloys disclosed by Kami et al. (JP 
'336) because Kami et al. (JP '336) teaches the same utility throughout the disclosed 
ranges. 

Response to Arguments 

Applicant's arguments filed 7 April 2010 have been fully considered but they are 
not persuasive. 

First, the Applicant primarily argues that the cited prior art is silent about any 
combined grain refining effect of titanium and hexafluorophosphates and there is no 
motivation to combine the ASM's Ti with Mulder's aluminum-silicon alloy to enhance 
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grain refining. The Applicant further argues that if enhanced grain refining is desired, the 
skilled artisan would be motivated to use Mulder's hexafluorophosphates in Mulder's 
aluminum-silicon alloy and there is no reasonable expectation that the skilled artisan 
would have combined ASM with Mulder to reach "0.01-1.0% by mass of titanium" in 
Mulder's aluminum-silicon alloy. 

In response, the Examiner notes that although Mulder ('323) (col. 1 , lines 63-65) 
teaches that hexafluorophosphates provide some or "good" grain refinement, one 
skilled in the art knows that enhanced grain refinement is provided by the addition of 
titanium boride based upon the teachings of the ASM Handbook Volume 2 (page 55, 
cols. 2-3). The addition of the titanium boride to aluminum alloys, as disclosed by the 
ASM Handbook Volume 2, does not exclude aluminum alloys containing phosphorus or 
hexafluorophosphates. Therefore, Applicant's arguments are not persuasive. 

Second, the Applicant primarily argues that Lawrence et al. ('279) fails to suggest 
the limitation of independent claims 5 and 7-9 since the claimed range of silicon is 13 to 
25 mass percent and Lawrence et al. ('279) discloses aluminum alloys containing 26 to 
45 mass percent silicon. 

In response, the Examiner notes that Lawrence et al. ('279) teaches that the alloy 
of the invention contains from about 26 to 45 mass percent silicon (col. 1 , lines 47-57 
and claim 1 ) and "about 26 to 45 mass percent silicon" overlaps in scope with the 
range of 13 to 25 mass percent silicon. 

Third, the Applicant primarily argues that Kami et al. (JP '336) discloses an 
aluminum alloy containing 0.2 to 1 .5 mass percent of manganese and 1 .5 mass 



Application/Control Number: 10/593,338 Page 13 

Art Unit: 1793 

percent or less iron; Kami et al. (JP '336) teaches that castability and toughness are 
impaired when the content of manganese exceeds 1 .5 mass percent; and that it is 
necessary to limit the content of iron to 1 .5 mass percent to avoid pronounced loss of 
ductility and hard spots. Therefore Kami et al. (JP '336) teaches away from the limitation 
of independent claims 5 and 7 "the total amount of iron and manganese is 3.0% by 
mass or greater", in order to prevent castability, toughness and ductility from being 
impaired. 

In response, the Examiner notes that the teachings in Kami et al. (JP '336) 
wherein the alloy would contain 0.2 to 1 .5 mass percent of manganese and 1 .5 mass 
percent or less iron indicates that there would be an overlap with the instant invention at 
3.0 mass percent of iron plus manganese. Therefore, Kami et al. (JP '336) does not 
teach away from the instant invention. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessee Roe whose telephone number is (571 ) 272- 
5938. The examiner can normally be reached on Monday-Thursday and alternate 
Fridays 7:00 AM -4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on (571) 272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ Roy King/ 

Supervisory Patent Examiner, Art 
Unit 1793 

/JR/ 
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